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(57) PecfDepaT: 

Hcnonb30saHne: b TexHUKe peracTpai_(MU 
HHcpopMaunH, a niweHHO b oesyqapHbix 
np^HTepax nepcoHajibHbix KOMnbioTepoB, 
L(ncppoBbix KonnpoBajibHbix annapaTax. 
OaKCHMn^bHbix sneicrpocpoTorpacpHHecKHX 
annapaTax. CyiAHOCTb n3o6peTeHra: 
ycrpoPicTBO coAepx<MT >KMAKOKpncTa.nnMHecKwCi 
MOfly^nTop CBeTa (>KKMC), uctomhuk CBeTa, 
onrnMecKyio CMCTeMy, cpoTOHyBCTBUTenbHbii* 
3neKTpocpoTorpact)HMecKnPi uujiuhap, 6jiok 
ynpaBneHUH nenaibK), BKnioMaioiAHR b ce6n 
SycpepHyio KaflpoByw naiwflTb, KOHTpon/iep, jpw 
cflBuroBbix nocneAOBaTeribHO-napannejibHbix 
perMCTpa, Asa perncTpa naM^TM, RBe nmemvt 
ycHJinTena onmanoB flaHHbix, Ase xiMHeuKH 
nornMeoKHX aneiueHTOB, nnHeiiKy ycwweneii 
cuma/ioB CKaHMpoBaHUfl. >KKMC Bbino/iHeH b 
BUAe AByx CTeKfi^HHbix nnacTHH c repMeTHHHotf 



nonocTbio, 3anonHeHHofl 

>KMAKOKpncTanjnnqecKMM MaTepnanoM, MMeioiAnx 
Ha BHyTpeHHHX noBepxHocTax N oneKTpoAOB 
AaHHbix w M sneKTpoAOB CKaHHpoBaHHfl. 
Ka>KAbiPi sneKTpoA AaHHbix coeAHHeH c rpynnoR 
M npo3panHbix okoh, pacnono>KeHHbix Ha 
nepeceneHMM aneicrpoAOB AaHHbix n aneiapoAOB 
cKaHnpoBaHMfl. Ha 3neKTpoAax CKaHHpoBaHHfl 
WMeiOTCA pnAbi npo3paMHbix okoh, paccTOflHHe 
Me>KAy pwaivin okoh I = kh + h/M, rp,e k - 
u,enoe nonoxwTenbHoe mmcjio; h - pa3Mep okoh. 
Ha BHeiiiHux noBepxHocTax nnacTMH HMeioTca 
CKpeoieHHbie nonapn3aTopbi, Ha BHyipeHHWX 
HaHeceHbi opneHTnpyioii(ne noKpbiTHH. B 
ycrpofiCTBe ocymecTBiweTCH MyribTunneKCHoe 
ynpaBnenne, hto coKpatAaer KOJinnecTBo 
ynpaBnflioiAHX cxeiw n no3BonaeT noBbionTb 
b nena™. 2 ts6ji., 12 wi. 
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(54) DATA INDICATION LIQUID-CRYSTAL DEVICE 

(57) Abstract: 

FIELD: data indication devices. 
SUBSTANCE: device has liquid-crystal light 
modulator, light source, optical system, 
photosensitive electrophotographic cylinder, 
print control unit which has buffer memory, 
controller, three shift serial-parallel 
registers, two memory registers, data signal 
amplifier two linear arrays, two linear 
arrays of logic elements, scanning signal 
amplifier linear array. Liquid-crystal light 
modulator is made in form of two glass 
plates with air-tight cavity filled with 
liquid-crystal material. Plates have N data 
electrodes and M scanning electrodes onto 
their internal surfaces. Each data electrode 



is connected with group of transparent 
windows disposed at the point of 
intersection of data electrodes and scanning 
electrodes. There are rows of transparent 
windows onto scanning electrodes. Distance 
between the rows is 1=kh+h/M, where k is 
integral positive number, h is size of 
windows. Crossed polarizers are disposed 
onto external surfaces of the plates' 
orienting coverings are applied onto 
internal surfaces. Multiplex control is 
realized in the device, as a result, number 
of control circuits is reduced and density 
of printing may be improved. EFFECT: 
improved efficiency of operation. 2 tbl, 12 dwg 



O 

ro 
to 
w 

K) 

<£> 



O 



H3o6peTeHne othochtca 
perHCTpaqnn HHqoopMamw, a hmchho k 
3neKTpo4)OTorpa(|)HMecKHM nenaTaioiUHM 
ycTpoticTBaM, m MO»<eT mOim npuMeHeHne b 
KaMecTBe 6bicTpoAePicTByioLnero 6e3yflapHoro 
npwHTepa flnn KOMnbKyrepoB. 

B HacTosii(ee BpeMfl wi/ipoKO H3BecTHbi 
na3epHbie npHHTepbi c 3neKrporpacpHHecKHMi/i 
MOflyjwMn, nMewmne BbicoKoe KasecTBO 

M306pa>KeHMfl [1]. 

HeflocTaTKOM na3epHbix npuHrepos 
SBnfleTCf) ncnonb30BaHne onTHKO-MexaHMMecKOM 
OMcreMbi CKaHHpoBaHHfl nyna, CHUxraiomePi 
HaAe>KHOCTb u yBennMMBaiou4eR ra6apnTbi 
ycrpoHOTBa. 

H3BeCTeH KHflKOKpuCTajlJIMHeCKMM 

CTpaHUMHbiR npuHTep [2] LCS-240 cpupMbi 
Casio, coflep>KamMPi >KHAKOKpncTannnMecKHH 
MOflynaTop cseTa (>KKMC) c HeMaTHMecKUM 
)KHAKOKpncTannMHeoKMM ()KK) cnoeM, B KOTOpOM 
2464 onTMMeoKnx 3aTBopa ynpaB/iflioTCfl 

AByXMaCTOTHbIM MeTOflOM C K03CpCpHL|HeHT0M 

MynbTunneKCHpoBaHUfl 1/2. npumep HMeer 
pa3peiuaiOLiryio cnoco6HOCTb 300 TOMex/flioPiM, 
CKopooTb nena™ flo fleBfl™ CTpaHHU b MHHyTy. 

HeflocTaTKaMU npumepa flsnflioTCfl ManbiM 
K03cf)cpni4neHT MynbTunneKCMposaHUfl n 
6onbiiioe Hi/icno ynpaBJifliotnnx HHTerpanbHbix 

CXeM, HeBblCOKMS KOHTpaOT 4:1, OHH«akDlAMl1 



Han6onee 6nn3KWM k H3o6peTeHWO 
TexHUMecKMM peweHueM flBJifleTCfl ycTpoPicTBO 
cpopMnpoBaHMfi H3o6paxeHi/itf [3], coAep>KaLnee 
>KKMC c cemeToaneKipuMecKUM >KK-cnoeM, 

c repMeTMMHOH nonocTbio, HMeiomux Ha 

BHyTpeHHHX HOBepXHOCTflX B33HMHO 

nepneHAHKynqpHbie sneicrpoAbi AaHHbix n 
oneirrpoAbi cxaHMpoBaHMfl, o6pa3yiomkie 
MaTpn 4 y npo3paMHbix flneeK c >KK-cnoeM, w 
CKpemeHHbie nonflpn3aTopbi Ha BHeniHux 
noBepxHOCTfix nnacrnH, hctohhhk cBeTa, 
onTHMecKyio CHCTeMy, cpoTOMyBCTBurenbHbiCi 
aneKTporpaqtiHMecKuPi l(hjihhap. Bjiok 
ynpaBneHHfl neMaTbio BxnioMaeT b ce6fl 
6ycpepHyio xaApoByio naMATb, 

HHCpOpMaU,MOHHbltf BXOA KOTOpOM ABJTfleTCfl 

bxoaom AaHHbix ycTpoMCTBa, nepBbifi CABuroBbiH 
C- perncrp, napannenbHO-napannenbHbiPt pen/icTp 
naMflTH, nuneRKy ycujwenetf AaHHbix, BbixoAbi 

KOTOpOpi nOAKHIOHeHb! K K0HT3KTaM SJieKTpOAOB 

Isi AaHHbix >KKMC. BropoR CABHroBbiPi peracTp n 
ycunnTenn qbopMHpyioT cumaribi CKannpoBaHMH, 

O nocTynaioiuHe Ha ojhhh CKaHHpoBaHHfl >KKMC. 

1^ npHMenenne b ycTpotfcTBe 

cemeTosneKTpuHecKoro >KK-cnofl c onTHMecKoPi 

jjq 6noTa6nnbHOCTbK) no3BonaeT yBenuMMTb 

K03C})4)Ml4MeHT MyJlbTMnneKCMpOBaHMfl. 

W HeAocTaTKOM ycTpotfcTsa flBraeTCfl 

orpaHHMeHHe paspeoiaioiAePi cnoco6Koc™, 
o6ycnoBneHHoe npHMeneHneM TOJibKO oahom 
nMHeRKH ycHJiHTexiefi AaHHbix, hto cKa3biBaeTCfl 
Ha KaMecTBe H3o6pa>KeHHfl. flpyrwu 
HeAocTaTKOM flsnfleTCfl Hesbicoxafl HaAeKHocrb 
>KKMC, o6yonoBneHHafl AecTpyKTMBHbiM 

O BJIHflHHeM HeCKOMHeHCHpOBaHHOM nOCTOflHHOtf 

^ cocraBriflioiAePi b ynpasmmu^eM curaajie. 

Cyu4HOCTbio H3o6peTeHMfl siBjifleTcfl to, hto b 
>KK-ycTpoPicTBe pemcTpai4HM HHqbopMat^nn, 
coAep>KaiJ4eM )KKMC, BbinonneHHufi b bhas 
Asyx cTeiaiflHHbix nnacTMH c repiweTHMHoti 
nonocTbio, nMeiouj,MX Ha BHyTpeHHHX 
noBepxHocTAX N sneKTpoAOB AaHHbix m M 
sneKTpoAOB CKannpoBaHiw, o6pa3yioi4MX Ha 
nepeceHeHwnx npo3paNHbie mewm c >KK-cnoeM, 



m cKpemeHHbie nonnpn3aTopbi Ha BHeiunux 
noBepxHOCTflx nnacTMH, hctomhhk CBeTa, 
onTMMecKyio cucTeiwy, cf)OTOMyBCTBHTenbHbiPi 
sreKTpocpoTorpacpMHecKUM i^mjimhap h 6noK 
ynpaBJieHMa neMaTbio, amma\o\i\\Av> b ce6a 
6yqbepHyio KaAposyio naM^Tb, 

HHqbopMai^MOHHblM BXOA KOTOpoPi ABflfleTCf] 

bxoaom AaHHbix ycTpoPicTBa, nepBbiCi CABuroBbiii 
perncTp, bxoa AaHHbix Koroporo ooeAHHeH o 
BbixoAOM AaHHbix 6ycpepHoPi r\aumv\, nepBbiCi 
peracTp naMHTH, BXOAbi KOToporo coeAHHeHbi c 
BbixoAan/iH cABuroBoro pernoTpa, nepByio 
riMHeRKy ycujweneti AaHHbix, BbixoAbi KoropoCi 
noAKnioHeHbi k sneKTpoAaM AaHHbix >KKMC, 
BTopoR CABuroBbiW perncTp, BbixoAbi KOToporo 
noAKfiKweHbi k BXOAawi ycMnHTenePi onrnanoB 
CKaHnpoBaHnq, KOHTponnep, bxoa KOToporo 
ABriJieTCff bxoaom ynpaBJieHHS ycTpoRcTBa, 
aApecHbiti bwxoa noAKnioHeH k aApecHOMy 
bxoay 6yqbepHoPi namm, nepBbitf buxoa 
noAioiKDMeH k BxoAy TaKTuposaHMH nepBoro 
CABuroBoro perncTpa, BTopoR bwxoa - k BXOAy 
ynpaBTieHHH perncTpa naM^TM, TpeTMPi bhxoa - k 
sxoAy AaHHbix BToporo cABuroBoro perucTpa, 
neTBepTbiR BbixoA - k TaicroBOMy BXOAy BToporo 
CABuroBoro perucTpa, BbixoAbi nepBoti nnHeviKM 
yonnnTenePi noAKnioHeHbi k HeMeTHbiM 
sneKTpoAaM AaHHbix, a Tao<e to, hto b 
ycTpoRcTBo BBeAeHbi BTopaa nnHeRKa 
ycwiMTe/ieii AaHHbix, BbixoAbi KOTopoPi 
noAKnioHeHbi k HeTHbiM sneicrpoAaM AaHHbix 
>KKMC, TpeTnK CABHroBbiR peracTp, bxoa 
AaHHbix KOToporo coeAHHeH c bhxoaom 
6yqbepHOM naMfiTM, BTopoS perncTp naMflTH, 
BXOAbi AaHHbix KOToporo coeAHHeHbi c 
BbixoAaMH TpeTbero CABuroBoro perucTpa, a 
bxoa ynpaBJieHMfl coeAHHeH o BTopbiM BbixoAOM 
KOHTponnepa, nepBaa nHHetfKa nornHecKnx 
sneMeHTOB, BXOAbi AaHHbix KOTopofi 
noAKnioM8Hbi k BbixoAaM nepBoro perucTpa 
naM^TH, a BbixoAbi - k bxoa3m nepBoti nnHefiKM 
ycHTiHTenePi AaHHbix, BTopaa nnHe^Ka 
Tior/mecKnx sneMeHTOB, BXOAbi AaHHbix KOTopoi^ 
coeAHHeHbi c BbixoAaMH BToporo perucTpa 

naMflTH, a BblXOAbl - C BXOAaMH BTOpOH JIHHetfKH 

ycMJiHTeneM pannux, KOHTponnep 

flononHHTenbHO coAep>KHT nflTbifi BbixoA, 
coeAHHeHHbiPi c nepBbiMH BXOAaMH ynpaBneHMfl 
nepBOM h BTopoR riMHeeK jiorMHeoKHX 

SneMeHTOB, liieCTOM BblXOA, COeAHHeHHbli^ c 

BTopbiMH BxoAaMM ynpaBJieHHfl nepBoPi h 
BTopoM riHHeeK xiorMHecKMX aneMeHTOB, 

CeAbMOM BblXOA, nOAKTIIOHeHHblPi K BXOAy 

TaicrnpoBaHUfl TpeTbero CABuroBoro perucTpa, 
npimeM ycnnnTerin cnmanoB cKaHHpoBaHHfl 
MMeiOT nHBepTnpytoii(ne h HenHBepTnpyioLLine 
BXOAbi, noonepeAHO noAKnioMeHHbie k BbixoAaM 
BToporo CABuroBoro perucTpa, sneicrpoAbi 
AaHHbix pa3MeiAeHbi c Asyx cropoH no AnwHe 
>KKMC, Ka»<AbiM sne^rpoA AaHHbix coeAHHeH c 
rpynnow M okoh, pacnono>KeHHbix noA yrnoM k 
3/ieiapoAaM cKaHkipoBaHHfl, sneirrpoAbi 
CKaHHpoBaHMfl nMeioT pflAbi N npospaHHbix okoh 
c pa3MepoM h no AnuHe pflAa, paooTOAHHeM 
Mewfly pflflaMM kh + h/M, rfle k - uenoe hmctio. 

BBeAeHMe b ycTpo^cTBO BTopofi riMHetiKH 
ycHfiMTenePi AaHHbix, BToporo perucTpa naMflTH, 
TpeTbero CABuroBoro perucTpa no3BonfleT b Asa 
pa3a yBeriHHHTb KoriHMecTBO KOHTaicroB 
oneKTpoflOB AaHHbix, pacnono>KHB hx c Asyx 
crapoH >KKMC, m noBbicHTb pa3peujaioinyio 
cnoco6HOCTb ycTpoticTBa npH tom >Ke 
KoaqbcpMLtHeHTe MynbTnnneKcnpoBaHMfl. 
BBeAeHHe Aeyx AonoriHHTeribHbix riHHeeK 
TiorHHecKMX sneMeHTOB, a Taiwte noonepeflHoe 
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noAKntoMeHwe ycwiHTenefl 
CKaHkipoBaHHfl k BbixoAaM BToporo oflBuroBoro 
pernoTpa nHBep™pyioLAHMn h 

HeMHBepTMpyiomnMH BxoflaMM no3sonaioT 
cjropMnpoBaTb cumanbi ynpaBneHHH 6onee 

CriO>KHOCl CpOpMbl, KOMfieHCHpOBaTb nOCTOJIHHyK) 

cocTaBiifltoinyto HanpajKeHi/ia h o6ecneHHTb 
ynpaBneHHe . >KKMC c 6ojibiui/iM 
K03cpcpnm<ieHTOM MynbTHnneKCHpoBaHHJi. 3ro 
noBbiiuaeT Hafle>KHOCTb ycTpoifcTBa. Bee 
aneMeHTbi ycTpoflcTBa CBA3aHbi Me>Kfly co6otf 
cpyHKU,kioHaribHO, pa6oTatoT bo BpeMeHHoPi 
cMHxpoHH3ai4MH. HpeAno>KeHHoe paccroHHue 
Me>Kfly pflflaMH okoh Ha sneicrpoAax 
CKaHHpoBaHHn no3BonaeT nenaiaTb 
H3o6pa>KeHHfl c oflMHaKOBoK pa3penjaiomeCi 
cnooo6HOOTbio no flByM KoopflHHaTaM. 

OC06eHHOCTblO M306peTeHH« ABJlfleTCfl TO, MTO 

Ara pa6oTbi ycTpoRcTBa Tpe6yeTca 
cneu,nanbHbiW anropHTM bboa3 AaHHbix b 
>KKMC. 

O^yHKi^noHanbHaa cxeMa ycTpotfcTBa 
noxa3aHa Ha cpur. 1 ; Ha cpur. 2 noKa3aH XKMC , 
bha c6oKy; na cpur. 3 npeflcraBneHa nnacTHHa c 
sneKTpoflaMM AaHHbix; Ha cpur. 4 - nracTuna c 
aneKTpoflaMM CKaHMpoBaHHfl; na cpur. 5 
noxa3aHo B3anMHoe pacnono>KeHMe aneiapoflOB 
flaHHbix u anetcrpoflOB CKaHnpoBaHMH; Ha cpur. 6 
noKa3aHa opraHH3ai4Hfl nuKcenoB b 
U3o6pa>KeHnn; na cpur. 7 noKa3aHbi BpeMeHHbie 
AMarpaMMbi HanpjweHHPi h c 
>KKMC; Ha cpur. 8 Aana e 
peanu3ai4na noruHecKux sneMeHTOB; Ha cpur. 
9-11 noKa3aHbi orpyKTypa >KK-jNefiKM u ee 
nepeicnioHeHMe ripn AetfcTBHH BHeiuHero nona; 
Ha cpur. 12 noKa3ana xapaicrepMCTHKa 
ynpaBneHua >KK-flHefiKn. 

>KK-ycTpoKcTBO perncTpau,nu MHcpopMai4UM 
(cpur. 1) C0Aep>KMT >KKMC 1, hctomhuk 2 CBeTa, 
onTUMecKyio oucTeMy 3, cpoTOHyBCTBHTenbHbitf 
aneicrpocpoTorpacpHHecKMR uhhhhap 4, 6riOK 5 
ynpaBneHUfi nenaTbio, SKmoHaioiAMPi b ce6n 
6ycpepHyio KaApoeyio naMATb 6, 
uHcpopMai4MOHHbiw bxoa 7 KOTopotf flBnaeTCH 
bxoaom AaHHbix yoTpoficTBa, nepBbiw CABnroBbitf 
perHCTp 8, bxoa AaHHbix KOToporo coeAUHeH c 
BbixoAOM AaHHbix 6ycpepHoCi naMATu 6, nepBbiPi 
perHCTp 9 naMSTU, BXOAbi KOToporo coeAUHeHbi 
c BbixoAaMH oABMroBoro perHorpa, nepsyio 
nuHePiKy 10 ycmweneM AaHHbix, Bbixoflbi 

KOTOpotf nOAKTIKNGHbl K HeMeTHblM SfieKTpOAaM 

AaHHbix >KKMC, BTopoM CABuroBbiM perkicrp 1 1 , 
BbixoAbi KOToporo noAKnwMeHbi k BxoAaiw 
yemwenetf 12 curnanoB CKaHupoBaHun, 
KOHTponnep 13, bxoa 14 KOToporo ABnaeTCH 
bxoaom ynpaBneHUR ycTpoCicTBa, aApecHbifi 
BbixoA noAKnioHeH k aApecHOMy BxoAy 
6ycpepHou naMfiTH 6, nepBbiR bnxoa - k BXOAy 
TaKTHpoBanua nepBoro CABuroBoro perucrpa 8, 
BTopoR BbixoA - k BXOAy ynpasneHHH perHCTpa 9 

naMSITH, TpeTMM BblXOA - K BXOAy A3HHHX 

BToporo CABuroBoro perncTpa 11, HeTBepTbiPi 

BblXOA - K TaKTOBOMy BXOAy BTOpOrO CABHrOBOTO 

peruoTpa 11, sropyio nHHeHKy 15 ycunuienePi 

AaHHblX, BblXOAbl KOTOpOM nOAKTIIOHeHbl K 

MeTHbiM aneKTpoAaM AaHHbix >KKMC, TpeTuR 
CABHroBbiti perHCTp 16, bxoa AaHHbix KOToporo 
coeAUHen c BbixoAOM 6ycpepHofi naMHTH 6, 
BTopoti perHCTp 17 naMa™, bxoaw AaHHbix 
KOToporo coeAUHeHbi c BbixoAaMH TpeTbero 
CABuroBoro pemcTpa 16, a bxoa ynpaBneHHfl 
coeAUHeH c BTopbiM BbixoAOM KOHTponnepa 13, 
nepByio riHHePiKy 18 nornMecKnx sneMeHTOB, 

BXOAbi AaHHblX KOTOpOM nOAKTIIOHeHbl K BblXOAaM 

nepBoro perocTpa 9 naiwa™, a Bbixoflbi - k 



BXOAaM nepBoti jiMHePiKH 10 ycnnnTexiePi 
AaHHbix, BTopyio riHHefiKy 19 norHHecKHX 
sneivieHTOB, bxoaw AaHHbix KOTopoR coeAUHeHbi 
c BbixoAaMH BToporo perMCTpa 17 naMflTH, a 

BblXOAbl - C BX0A3MH BTOpOM JIHHeHKM 15 

ycmiHTeneM AaHHbix. KoHTponnep 13 
AononHMTenbHo coAep>KHT nflTbiW BbixoA, 
coeAHHeHHbiPi c nepBbiMM bxoa3mh ynpaBneHUfi 
nepBoR 18 u BTopofi 19 nHHeeK noranecKHX 
sneivieHTOB, wecToPi BbixoA, coeAHHeHHbin c 
BTopbiMH BxoAaMH ynpaBfieHMH nepsoPi 18 h 
BTopofi 19 riHHeex norHHecKHX sneMeHTOB, 
ceAbMoPi BbixoA, noAttnioHeHHbiPi k BXOAy 
TaKTHpoBaHHH TpeTbero CABuroBoro peracTpa 
16. yonnnTenn 12 cMrHanoB CKaHMpoBaHMn 
HMeioT MHBepTHpyioiAHe m HeMHBepTMpyioiAue 
BXOAbi, nooMepeAHO noAKnioMeHHbie k BbixoAaM 
BToporo CABuroBoro peruoTpa 11. 

>KKMC 1 (cpur. 2) BbinonHeH b BMAe AByx 
CTeKnflHHbix nnacTMH 20 u 21 c repiweTHMHOki 
nonocTbio 22, 3anonHeHHO« >KK-MaTepnanoM 
23. nnacTMHa 20 HMeeT N sneicrpoAOB 24 
AaHHbix, pa3Mei±(eHHbix c AByx ctopoh no AnuHe 
>KKMC. nnacTHHa 21 MMeeT M aneicrpoAOB 25 
CKaHHpoBaHMfl. Ka»<AbiPi sneKTpoA 24 AaHHbix 
coeAUHeH c rpynnoR M npo3paHHbix okoh 26, 
pacnono>KeHHbix Ha nepeceneHHM aneiapoAOB 
AaHHbix m sneKTpoAOB CKaHMpoBaHuq noA yrnoM 
k GJieKTpoAaM CKaHupoBaHun. Ha sneKTpoAax 25 
CKaHHpoBaHMfl MMeiOTCfl pflAbi npospaHHbix OKOH 
27 pa3MepoM h no AnuHe aneicrpoAa 
CKaHMpoBaHUH. PaccToaHue Me>KAy pnflaMU okoh 
27 I = kh + h/M, rAe k - t^enoe n 
HMexno. Ha BHeniHux noBepxHocTnx n 
21 pa3MemeHbi CKpeineHHbie nonapusarapbi 28 
u 29. Ha BHyTpeHHMX noBepxHOCTflx nnacTMH 20 
u 21 HaHeceHbi opweHTupyioLAue noKpbiTHfl 30 u 
31. 

>KK-ycTpoPicTBo perMCTpaqHH UHCpopMaL(HM 
pa6oTaeT cneAyioiAUM o6pa30M. 

B 03Y 6 3anncbiBaioT pacTpupoBaHHoe 
M3o6paxeHue perncTpnpyeMoPi CTpaHHi^u. 

MCTOMHMKOM MHCpOpMaLIHOHHblX AaHHblX MO>KeT 

cny>KHTb BHenjHfia 9BM npn pa6oTe ycTpoticTBa 
B KanecTBe npHHTepa, cKaHep c L(HcppoBoPi 
o6pa6oTKOM npH pa6oTe b KonnpoBanbHOM 
annapaTe, cpaKC-MOAeMHaa nnaTa npH paSoTe b 
cpaKCHMHfibHOM annapaTe h T.n. flo CMrnanaM ot 
sneiaporpacpMHecKoro Mopym, nocTynatoLqHM 
Ha ynpaBnuioiAMH bxoa 14 KOHTponnepa 13, 
HaMHHaeTcn npoLiecc perHCTpai^HM. >KKMC 
HMeeT M aneicrpoAOB 25 CKaHHpoBaHHfl 
S i,S 2 ,. .S rn . 3neKTpoAbi 24 AaHHbix o6o3HaHeHbi 
Di,D 2 , ...,Dn- Ka>KAbi?i sneicrpoA AaHHbix 
coeAUHeH c rpynnotf npospaHHbix M okoh. 

>KK-HHeMKH OnTHHeCKHX 3aTBOpOB Ha 

nepeceneHHdx sneKTpoAOB AaHHbix h 
sneKTpoAOB cKaHnpoBaHnn o6pa3yioT MaTpHi^y. 
B pe3ynbTaTe ABHweHMfl noBepxHOGTH 
sneKTporpacpMHecKoro i4nnnHApa 4 M 
cMHxpoHHoro ynpaBneHUfi BKnioMeHMeM meeK 
saTBopoB nponcxoAMT 3anncb H3o6pa>KeHMfl, 
cocTonmero H3 ynop^AOHeHHoro MHO>KecTBa 
nHKcenoB (cpur. 4). Ha sneicrpoAbi 25 

CKaHHpOBaHHSI L(HKJlHHeCKH c nepHOAOM T M c 

ycHfiHTenePi 12 CMmanoB CKaHHpoBaHHH 
noAaioTcsi Hanpa>KeHnfi CKaHHposaHHH. Ha 
Ka»<AOM aneKTpoAe CKaHHpoBaHMfi Hanp»KeHne 
CKaHHpoBaHHfl AeWcTByeT b TeneHue BpeivieHM 
ta< = T 4 /M. HHTepBan t CK coctoht H3 neTbipex 
TaicroB: t-i = t 2 = t 3 = U, b TeneHHe Koropbix 
cpopMHpyioTcn OTpHi^aTeribHbiPi HMnyribc 
CTHpaHMfl c aiMnriHTyAOM -V 0 Ha HHTepBane ti m 
nono)KMTenbHbiPi HMnyribc 3anncn c aMnnHTyAOH 



73 



V 0 na HHTepBane t 3 . Ha coceAHHX sneKTpoAax 

CKaHUpOBSHHfl HanpfUKeHMH CKaHHpOBaHHfl 

cflBUHyrbi no BpeMeHM Ha (cpnr. 7a-r). C 
BbixoAa X4 KOHTponnepa 13 na TaicroBbiH sxofl 
BToporo perHCTpa 11 nooTynaioT HMnynbCbi c 
nepnoflOM to - t|. B naMane Ka>Kfloro u,HKna 
CKaHnposaHMa c Bbixofla X3 KOHTponnepa 13 Ha 
BXOfl flaHHbix BToporo perHCTpa 1 1 Ha BpeMH, 
MeHbiuee t 0 , nocTynaeT norHHecKaa "1" (Aanee 
"1"). HHBepTnpyioLU,ne h HeHHBepTnpyiouJHe 
Bxoflbi ycnnHTeneH 12 cnmanoB CKannpoBaHHA 
noonepeflHO noAKnicNeHbi k HeneTHbiM BbixoflaM 
BToporo perHCTpa 11 cflBHra, HMeioiAero 
pa3paAH0CTb 4M. Ha HHTepBane t CK bo speMB 

3anMCH HOBOH HHCpOpMaLlHH B >KK-flMefiKH 

OAHoro pjiAa BbinonHHtoTca cneAyioiAHe 
onepaL(HM. 

Ha HHTepBane nponcxoAHT BbiKmoMeHKie 
>KK-nneeK p^a HMnynbcoM CTHpaHna -V 0l 
OKOHHanne 3arpy3KH CABHroBbix perncTpoB 8 h 
16 AaHHbiMH H3 03Y, Ha BbixoAax X5 h X6 
KOHTponnepa 13 cpopMHpyioTCfl cnmanbi P 1 = 
="1"nP 0 = "1". 

Ha HHTepBane t 2 BbinonHneTca 
napannenbHaa nepecunKa AaHHbix H3 
CABHroBbix perncTpoB 8, 16 b perncTpbi 9, 17 
naMHTH. Ha BbixoAax X5 h X6 KOHTponnepa 13 
oAHOBpeMeHHo cpopMHpywTCd cHmanbi P -i = 
"0" h Po - ="0". 

Ha HHTepBane l 3 nponcxoAHT BKnwneHHe Ha 
CKaHHpyioLneM sneKTpoAe HMnynbca 3anncH 
+Vo, BbiAaMa Ha nHHefiKM 18 h 19 non/mect<HX 
sneMeHTOB cnmana pa3peiueHHfl 3anncn 
eAHHHLV Pi = "1", P 0 = "0". Ha HHTepBane 
t3 HaMHHaeTCfl 3anonneHHe CABHroBbix 
pemcTpoB 8 h 16 hobhmh AaHHbiMH atw 3anncH 
cneAyiomero p^Aa nneeK, AfwenbHOCTb 
3anonHeHHfl CABHroBbix pemcTpoa 8 u 16 MO>KeT 
cocTaBnaTb tc K - to. 

Ha HHTepsane 1} c BbixoAa X6 KOHTponnepa 
13 BbiAaeTcn cnman pa3peweHMfl 3anncH 
nynetf: Pi = "0" h P 0 = "1". I~lpoAon>KaeTCfl 
3anonHeHne CABHroBbix perncTpoB hoboh 
HHCpopMaqnen. 

B pe3ynbTaTe Ha BbixoAax ycnnHTenen 10 h 
15 AaHHbix cpopMHpyKJTca cnmanbi AaHHbix b 

COOTBeTCTBHH C Ta6n. 1. HCTHHHOCTH. 

BpeiyeHHbie AfarpaMMbi HanpfweHHH 
U d Ana cnynaes BKntoneHHa weHKH ON h 
HeBKnK3HeHnn SHevkn OFF noKa3aHbi Ha cpnr. 7fl. 
Bo3Mo>KHa8 oxeMHan peanH3ai4Hfl non-mecKHX 
sneMeHTOB a™ OAHoro sneicrpoAa AaHHbix 
)KKMC noKa3aHa Ha cpwr. 8. 

B 3a3ope i-H >KK-flHePiKH Ha HHTepBane 
t CK AePicTByeT pa3HOCTHoe HanpfweHne 
U S j-Udi (cpnr. 7e). flna BO ex >KK-flMeeK 
OTpnt^aTenbHbiH Hivinynbc CTHpaHHH cocTaBnaeT 
-3VJ2. flnn BKnioHaeMbix >KK-HMeeK 
nono>KHTenbHbiH HMnynbc 3anncH cocTaBnaeT 
+3V 0 /2. Ana HesxraoMaeMbix >KK-«neeK 
nono>KHTenbHbiH HMnynbc 3anncH He 
npesbiujaeT + VV2; flpHHeM cpopMa HanpflweHnPi 
U s - U d p?in Bcex cnynaeB HMeeT HyneByio 
nocTonHHyKD cocTasnflioiiiyio. 3to noBbiwaeT 
cpoK cny>K6bi >KKMC. 

B npeAnaraeMOM ycTponcTBe b KanecTBe 
>KK-MaTepnana Mo>KeT 6biTb 
cerHeraaneicrpHHecKHH xnpanbHbin 
C * c 6HCTa6nnbHOH noporoBofi 
xapaKTepncTHKOH, H3roTOBneHHe >KK-cocTaBa, 

OpHeHTHpyiOIAHX nOKpblTHH BHyTpeHHHX 



noBepxHocrePi meeK, 3anHBKa >KK-MaTepnana b 
>KKMC BbinonHRKJTCJi TaK, hto b >KKMC 
Anpeiaopbi >KK-MoneKyn oopa3yioT 

ynopsiAo^eHHyio CTpyKTypy, 

CTa6HnH3Hp0BaHHyK) HOBepXHOCTflMH 

opHeHTMpytoiA^x noKpbiTHH h cocToniAyio H3 
MHO>KecTBa cnoeB, nepneHAHKyrapnbix 
noBepxHOCTAM cTeioiHHHbix nnacTHH 20 h 21. B 
oTcyTCTBne BHeiiiHero sneicrpHHecKoro nonn 
AnHHHbie och MoneKyn (AHpeKrapbi N) 
pacnono>KeHbi noA onpeAeneHHbiM nonapHbiM 
yrnowi e k noBepxHocTH cnos (cpnr. 9), a 
a3HMyTanbHbii^ yron tp npHHHMaeT 3HaMeHHfl +90 
unn - 90°. flnnonbHbie MOMeHTbi MoneKyn 
P s nepneHAHKynapHbi A^pe^Topy N m ne>KaT b 
nnocKOCTH CMeKTHMecKoro cnon. [Ioa AencTBHeM 
BHeiuHero aneKTpHHecKoro nona E i, 
nepneHAHKynflpHoro nnocKOCTH CTeKnsiHHbix 
nnacTHH >KKMC, B03HHKaeT BpaiAaioiAHH 
MoiuieHT, KOTopbiPi opHeHTHpyeT see 
>KK-MoneKynbi nn6o b nono>KeHHe N1 (cpnr. 10), 
nn6o b nono>KeHHe N2 npn npoTHBonono>KHOM 
HanpaBneHHH aneKTpHMecKoro nonw E 2 (cpnr. 
11). >KK-nHeHKa SKBHBaneHTHa nnacTHHe 
OAHOocHoro sneKTpoonTHHecKoro KpncTanna h b 
oahom H3 nono>KeHHCi AnpeKTopa noBopaHHBaeT 
nnocKOCTb nonapH3aL<HH npoxoAflLAero CBeTa Ha 
90°. npn 3tom b CKpemeHHbix non?ipH3aTopax 
>KK-flHeHKa nponycKaeT cseT, T.e. 
"BKnioHaeTCfl". npn Apyroiw HanpasneHHH 
aneKTpHHecKoro nonn >KK-3HeHKa "BbiKnioMeHa" 
H He nponycKaeT CBeT. 

flna pa6oTbi b npeAnaraeMOM ycTponcTBe c 
MynbTHnneKCHbiM ynpaBnenneM >KK-flHeHKa 
Aonxna HMeTb rHCTepe3HCHyio xapaKTepncTHKy 
ynpaBneHHH (cpnr. 12), mto AOCTuraeTca 
Bbi6opoM >KK-MaTepnana h TexHonown 
H3roTosneHHfl. Bo3Mo>KHbie 3HaMeHHfl 
napaMeTpoB >KKMC: BenHHHHa 3a3opa 2-5 mkm, 
HanpwKeHHOCTb sneKTpHnecKoro nons 3-8 
B/mkm, BpeMfl HapacTaHH^-cnaAa onTHHecKoro 

OTKTIHKa 30-50 MKC, OnTHMeCKHH KOHT3KT 8-10. 

npo3paHHbie npoBOAHLAHe noKpbiTHfl b >KMKC 
MoryT obiTb BbinonHeHbi H3 ln 2 0 3 , Sn0 2l IT0. 

OnTHMeCKHH OTKnHK BIOIIOHeHHOH H 

flna nena™ H3o6pa>KeHH3 b BHAe 
ynopnqoHeHHoro MHWKecTBa nnKcenoB (cpnr. 6) 
b ycTponcTBe npHMeHaeTcn cneLinanbHbiH 
anropHTM BBOAa AaHHbix b >KKMC. PaccMOTpHM 
3tot anropHTM Ana KoacpcpHqHeHTa 
MyjibTunneKCHpoBaHHJi M = 4. (IpnMeM pa3Mep 
>KK-jmeHKH paBHbiM h x h, paccTOHHHe Me>KAy 

P^AaMH OKOH Ha SneKTpOAaX CKaHHpOBaHHH 

paBHo I, npwHeM I > h. OnTHManbHbiM 3HaMenneM 
flBnneTCH I = kh + h/M, rAe k - i;enoe 

nOJ10>KHTenbHOe HHCnO. H3 KOHCTpyKTHBHblX 

coo6pa>KeHHH c yneTOM TononorHH aneKTpoAOB 
CKaHHpoBaHHfl h 3neKTpoAOB AaHHbix npHMeM k 
= 2, t. e. I = 2,25 h. L4Hi<n neMaTH T u = =h/V x , 
rAe V x - nHHei^Haa CKopocTb nepeMeu^eHHfl 
aneicrpocpoTorpacpHMecKoro L^kinnHApa 
(cMHTaeM, hto onTHMecKaj) npoeKU,HOHHafl 
cHCTeMa HMeeT yBennneHHe +1). flycTb 
H3o6pa>KeHHa C0Aep>KHT 4 N x R nHKceAOB h 
nenaTaeTca 3a RxT, l^hkhob. Ka>KAbiH 14HIOT 
coAep>KHT M= =4 HHTepBanoB cKaHnpoBaHna 
AnHTenbHocTbio t^. TorAa BHyTpn L(HKna i 
ecTb M = 4 noAUHKnoB h, 12, 13, U- flna nenaTH 
H3o6pa>KeHHfi c opraHH3au,Hen nnKcenoB, 
noKa3aHHOH Ha cpnr. 6, b Ka>KAOM noAUHicne Ha 
aneicrpoAbi AaHHbix D 1 ,D 2 ,...,D n Aon>KHa 
nocTynaTb MHtfjopMaLiMH o nHKcenax c aflpecaMM 



(Ta6n. 2). 

3flecb p npuHHMaeT i^enbie 3 
(N-1). 

tlo co3flaHHOMy anropHTMy c yneTOM 
peanbHofi opraHH3aL(HM aApecoB 03Y 
KOHTponnep 13 BbinonnaeT aflpeoaL(nio n 
3aobinKy AaHHbix b cABHroBbie perncrpbi 8 m 16. 
npn 3tom b pernoTp 8 flaHHbie 3acbinaKDTCfl, 
HaMHHaa c nocneAHero nMKcena pflfla, a b 
perncTp 16 - HaMWHaa o nepBoro nHKcena pwa. 
3to no3BonaeT ncnonb30Barb oflUHaKOBbie 
KOHCTpyKi^nn nnaT ynpaBneHMH Ana MeTHbix h 
HeqeTHbix sneKTpoAOB AaHHbix >KKMC. B 
pe3y;ibTaTe npMMeHeHMfl TaKoro anropMTMa, 
nanpHMep, nw<cenbi psfia i, (2 + 4p) 
nenaTaioTCH b i^ume i + 2, T.e. nx nenaTb 
3aAep>KHBaeTCfl no BpeMeHM na 2T 4 + 1^4 
oTHOcnTe/ibHO nena™ p^Aa i, (1 + 4 p ). TaK KaK 
npooTpaHOTBeHHoe cMemeHue phaob okoh Ha 
aneicrpoAax CKaHnpoBaHMfl paaHO 2 h + h/4, 
AooTuraeTca coBMemenMe scex nMKcenoB pnfia i 
b OAHy nnHnio. npn 3tom nnoTHOCTb nena™ no 
AByM KoopflnnaTaM OAMHaKOBa n cooTaB/iaeT 1/h 
tombk Ha MunnnMeTp (h M3MepeHO b 
MM^/inMeTpax). 

npeAnaraeMoe ycTpoMCTBO nosBonaeT 
nonyMHTb nnoTHOCTb neMaTM 12 ToneK /mm, 
CKopooTb neMaTM 6-12 OTpaHHL( b MMHyry. ripn 

CKOPOOTH 12 CTpaHHL( B MUHyTy LjUKTl neMaTM 

T 4 = 1 ,2 mc, MHTepBan ciraHMpoBaHMfl 300 mkc, 
MHTepBan t 0 = 75 mkc. 3a are BpeMH 

npOMCXOAMT BKTlKDMeHMe MflM BblKJIKJMeHMe 

>KK-«MePiKM. AApecauMfl 03Y m 3anoriHeHMe 
CABMraBbix perMCTpoB 8, 16 BbinonHaiOTCfl 3a 
BpeMS = 3t 0 = = 225 mkc. Bcero aApecyercft 
512 flneeK. BpeMfl aApecaL(MM oahoA flHetfKM 0,5 
mkc, mto BnoriHe aoctmxmmo An« KOHTponnepoB 

C TaKTOBOM MaCTOTOM 10-12 MTlj. B KaMeCTBe 
MCTOMHMKa CBeTa B yCTpotfCTBe MO»<eT 6blTb 

npMMeHena nioMMHecLieHTHafl LueneBaa xiaMna, 
nnHeMHaa MeTannoranoreHHaa naMna v\nv\ 



IH^DOpMaUMM 
BblCOKMM 

ru ujMpoKoe 
npMHTepax, 
annapaTax, 



>KK-ycTpoMCTBO perMCTpaUjMM 

OTflMMaeTCH KOMnaKTHOCTbK), 

KaMecTBOM neMaTM m MO>xeT i 
npMMeneHMe b 6e3yAapHbi 
UMCppoBbix KonMposanbHbix 
cpaKCMMMfibHbix sneKTporpacpMMecKMX 
annapaTax. 

OopMyna H3o6peTeHna: 

KHflKOKPHCTAflJlUMECKOE 
YCTPOPiCTBO PErHCTPAMHH 
HH0OPMAL4HH, coAepKamee 
nocneAOBaTeribHO onTMMecKM CBflsaHHbie 

MCTOMHMK CBeTa, >KMAK0KpMCTaj1fl MMeCKM M 

MOAynflTop CBeTa, BbinonneHHbiM b BMAe Aeyx 
cTeKjiflHHbix napanneribHbix nnacTMH c 
repMeTMMHOM nonocTbio Me>KAy hmmm, 
3anonHeHHoR kmakmm KpMCTannoM, Ha 
BHyTpeHHeM noeepxHocTM oahom M3 KOTopbiM 
pa3MetAeH0 N napanneribHbix nonocKOBbix 
aneicrpOAOB AaHHbix, a Ha BHyTpeHHeM 
noBepXHOCTM Apyrotf - M napanneribHbix 
nonocKOBbix aneKTpoAos cKaHMpoBaHMn, 
o6pa3ytou4MX Ha nepeceneHMflx npo3paMHbie 
AMetiKM, a Ha BneiuHMX noBepxHOCTSx nnacTMH - 
CKpeiAeHHbie nonapM3aTopbi, onTMMecKyio 

CMCTeMy M CpOTOHyBCTBMTenbHbltf 

3neKTpoc{)OTorpao>MMecKMM LjMnMHAP, a Taiwe 
6noK ynpaBneHMfl nenaTbio, BKnwMaioiAMM b 
ce6fl 6ycpepHyio KaAposyio naMHTb, 
MHOpopMaqMOHHbiM bxoa KOTopoM mnnejcn 



BXOAOM AaHHblX yCTpOMCTBa, nepBbIM CABMTOBblM 

perMcrp, bxoa AaHHbix Koroporo coeAMHeH c 
bnxoaom AaHHbix 6ycpepHoCi naMATM, nepBbiM 
perMCTp naM«TM, BXOAbi KOToporo coeAMHeHbi c 
BbixoAaMM CABMroBoro perMCTpa, nepByto 
nMHefiKy ycwnMTeneM AaHHbix, BbixoAbi Koropofi 
noAioiioMeHbi k sneKTpoAaM AaHHbix 
>KMAKOKpMCTannMMecKoro MOAynaropa CBeTa, 
ycMnMTenM cumanoB CKaHMpoaaHMfl, BTopofi 
cABMroBbiM perMCTp, BbixoAbi KOToporo 
noAKnKweHbi k bxoa3m ycMnMTeneM cMmanoB 
cKaHnpoBaHMfl, noAKntoMeHHbix i< aneicrpoAaM 
ciraHMpoBaHMfl, KOHTponnep, bxoa KOToporo 
mnnejcn bxoaom ynpaBneHMfl ycTpoPicTBa, 
aApecHbiR BbixoA noAKnioMeH k aApecHOMy 
BXOAy 6ycfiepHofi naMflTM, nepBbitf BbixoA - k 
BxoAy TaKTMpoBaHMn nepBoro CABMroBoro 
perMCTpa, BrapoPi BbixoA - k BXOAy ynpaBneHMn 
nepBoro perMCTpa naMATM, TpeTMM buxoa - k 
BXOAy AaHHbix BToporo CABMroBoro perMCTpa, 
MeTBepTbiM BbixoA - k TaicroBOMy BxoAy BToporo 
CABMroBoro perMCTpa, omMMaiomeecfl TeM, mto 
BbixoAbi nepBOM nMHeMKM ycMnMTeneM AaHHbix 
noAKnK>MeHbi k HeneTHbiM sneiapoAaM AaHHbix, 
b ycTpoMCTBO AononHMTenbHO BBeAeHbi Bropan 
nMHeMKa ycMnMTeneti AaHHbix, BbixoAbi kotopom 
noAKnioMeHbi k MeTHbiM sneiapoAaM AaHHbix 
>KMAKOKpMCTannMMecKoro MOAynarapa CBeTa, 

TpeTM^ CABMrOBblR perMCTp, BXOA A3HHblX 
KOToporo coeAMHeH c BbixoAOM 6ycpepHOM 

naMHTM, BTOpOM perMCTp naMflTM, BXOAbi AaHHbix 

KOToporo coeAMHeHbi c BbixoAaMM TpeTbero 
CABMroBoro perMCTpa, a bxoa ynpaBneHMa - c 
BTopbiM BbixoAOM KOHTponnepa, nepBan 
nMHeMKa norMMecKMX aneMeHTOB, bxoaw AaHHbix 
KOTopoPi noAKnioMeHbi k BbixoAaM nepsoro 
perMCTpa naMflTM, a BbixoAbi - k bxoa3m nepBOM 
nMHeMKM ycMnMTenefi AaHHbix, BTopaa nMHeMKa 
norMMecKMX aneMeHTOB, BxoAbi AaHHbix KOTopoPi 
coeAMHeHbi c BbixoAaMM BToporo perMCTpa 

naMflTM, a BblXOAbl - C BXOAaMM BTOpOM nMHeMKM 

ycMnMTenePi AaHHbix, KOHTponnep 

AononHMTenbHO coAep>KMT naTbiM BbixoA, 
coeAMHeHHbiM c nepsbiMM BXOAaMM ynpaBneHMfl 
nepBOM m BTopoi^ nMHeeK norMMecKMX 

GneMeHTOB, liieCTOM BblXOA, COeAMHeHHbli^ c 

btopwmm BXOAaMM ynpaBneHMR nepBOM M 
BTopoR nMHeeK norMMecKMX aneMeHTOB, 

CeAbMOM BblXOA, nOAKniOMeHHblM K BXOAy 

TaKTMpoBaHMH TpeTbero CABMroBoro perMCTpa, 
npMMeM ycMnMTenM CMrHanoB CKaHMpoBaHMs 

BbinonHeHbi C MHBepTMpyiOlAMMM M 

HeMHBepTMpyioiAMMM BXOAaMM, noonepeAHO 
noAKnioMeHbi k BbixoAaM BToporo CABMroBoro 
perMCTpa, Ka)KAbiM oneKrpoA CKaHMpoBaHMn 
BbinonneH c N npo3paMHbiMM ynacTKaMM no ero 
AriMHe, o6pa3yK3U4MMM p^A, paccTORHMe Me>KAy 
p^AaMM okoh coceAHMX sneKTpoAOB paBHO kh + 
h/M, rAe k - L;enoe nono>KMTenbHoe MMcno, h - 
pa3Mep cTopoHbi KBaApaTa, npmeM npo3panHbie 
yMacTKM cMemeHbi b k3>kaom nocneAyiomeM 
pflAy OTHocMTenbHO npeAbiAymero na BenMMMHy 
h, KOHTaKTHbie nnou^aAKM MeTHbix m HeneTHbix 
sneKTpoAOB AaHHbix pa3MeiAeHbi c AByx 
npoTMBonono>KHbix ctopoh BHyrpeHHePi 
noBepXHOCTM nnacTMHbi, Ka>KAbiM aneicrpoA 
BbinonHeH c M npo3paMHbiMM ynacTKaiviM b BMAe 
KBaApaTOB, CO ctopohom h onTMMecKM 

COBMeiAeHHblX C COOTBeTCTByiOlAMMM 

nopo3paMHbiMM ynacTKaMM sneKTpoAOB 
CKaHMpoBaHMfl, npMMeM nocneAHM^ MeTHbiM 

SneKTpOA AaHHblX MHCpOpMai^MOHHO CBfl3aH C 

nepBbiM BbixoAOM TpeTbero CABMroeoro 
perMCTpa. 
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